Since 2003, Turkey regularly participates in PISA. According to the PISA 2012 results, 15-year-old students in Turkey performed below both OECD countries and participating countries. Defining the relations between students' characteristics and their scientific literacy skills is thought to provide deeper understanding for the nature of this situation in Turkey. The main aim of this study was to construct a significant multivariate model with secondary level structural equating modelling which includes relations between students' characteristics and their scientific literacy performance by using PISA 2012 Turkey data. Also, according to this model, it was aimed to define and interpret the predictive level of these characteristics to the scientific literacy skills of students. This study was designed as a basic research and secondary level analyses were conducted on PISA 2012 Turkey student questionnaire data. PISA 2012 Turkey sample was composed of 4.848 students. A secondary-level structural model was constructed by using PISA data. Limitations of the model, best predictor of scientific literacy skills were 'socio-economic status'. Students' 'opinions for teacher' shows negative correlation with scientific literacy skills. Students' 'attitudes for school' have low but positive correlation with scientific literacy skills. Among indicators, best predictor of scientific literacy skills is 'home possessions'. It is followed by 'index of economic, social and cultural status' and 'wealth'. Lowest predictors among indicators are 'attitude towards school: learning outcomes', 'attitude towards school: learning activities' and 'sense of belonging to school' respectively. All these variables are positively correlated with scientific literacy skills.
Introduction
Although not everyone agrees what that means, 'scientific literacy' becomes widely used term in science education since at least 1950. Considering the historical origins, depending on "the explosive developments in technology and concerns about national security" the science education was needed to re-define after World War II. "The goals of science teaching for general education purposes within this new environment came to be called scientific literacy" (DeBoer, 2000) . Understanding the challenges of science education provides new opportunities in the context of scientific literacy (McFarlane, 2013) .
It is obvious that there is a close relationship between science and technology. Hence, 'scientific literacy' and 'technological literacy' have the same meaning for most of us. These metaphorical terms represent two points of views. According to these views, science literacy refers to (1) the centre for knowledge of science, (2) the society usefulness (Halbrok & Rannikmae, 2009 ).
Among many definitions, OECD sets out to define scientific literacy in the context of future adult life not just in education. Also this approach includes different points of views mentioned above. As an international and longitudinal study by conducting OECD, in The Programme for International Student Assessment (PISA), scientific literacy is defined different ways. But, these definitions are close to each other:
Scientific literacy is the capacity to use scientific knowledge, to identify questions and to draw evidence-based conclusions in order to understand and help make decisions about the natural world and the changes made to it through human activity (OECD, 1999, p .60) .
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International Education Studies Vol. 9, No. 4; …the capacity to use scientific knowledge, to identify questions and to draw evidence-based conclusions in order to understand and help make decisions about the natural world and the changes made to it through human activity (OECD, 2003, p. 133) …an individual's scientific knowledge and use of that knowledge to identify questions, to acquire new knowledge, to explain scientific phenomena, and to draw evidence-based conclusions about science-related issues, understanding of the characteristic features of science as a form of human knowledge and enquiry, awareness of how science and technology shape our material, intellectual, and cultural environments, and willingness to engage in science-related issues, and with the issues of science, as a reflective citizen (OECD, 2009a, p. 14) .
…the ability to engage with science-related issues, and with the ideas of science, as a reflective citizen (OECD, 2013a, p. 7).
According to these definitions set out in the PISA, it is understood that scientific literacy relates to the ability to think scientifically and to use scientific knowledge and processes to understand the world. Moreover, scientific literacy includes the participation in decision-making processes effectively.
A scientifically literate person is expected to engage in some higher order thinking skills or competencies, like 'explain phenomena scientifically', 'evaluate and design scientific enquiry' and 'interpret data and evidence scientifically ' (OECD, 2013a) . It is possible that scientific literacy skills should be observed indirect way and predicted by considering these cognitive characteristics. On the other hand, it is well-known that there are significant correlations between scientific skills and students' characteristics like socio-economic status, educational level of parents, attitudes, opinions and etc. (Anıl, 2009 (Anıl, , 2011 Atwater, Wiggins, & Gardner, 2006; Ceylan & Abacı, 2013; Luu & Freeman, 2010; OECD, 2009b; Özer & Anıl, 2011; Watters & Ginns, 2000) . These researches show that students' characteristics are possible to be significant predictors of scientific literacy skills. However, it is seen that just few characteristics or variables are be able to consider in such kind of models to explain the relationships between the specific student characteristics and scientific literacy. But, it is obvious that there is a need for more detailed researches to understand the nature of scientific literacy. At this point, PISA provides solutions and advantages with their large-scale assessment framework.
PISA is a worldwide study by the Organisation for Economic Co-operation and Development (OECD) in member and non-member nations of 15-year-old students' performance on reading skills and mathematics literacy and science literacy. It was first performed in 2000 and then repeated every three years. In each study, one of these three areas is determined main domain. PISA 2012 was the fifth survey of the PISA. In PISA 2012, nearly 510 000 students around age 15 in 65 countries and economies were tested. 34 of these countries and economies was the member of OECD (OECD, 2014a).
In PISA studies, different measurement tools are used to collect data about student characteristics related with the performance and forming the background of performance. Student questionnaire is one of these tools. Student questionnaire is a well-structured tool in terms of psychometrics. It provides important information about students' characteristics which are possible to correlate with scientific literacy and predicting scientific literacy (OECD, 2014a).
Since 2003, Turkey regularly participates in PISA. According to the PISA 2012 results, 15-year-old students in Turkey showed a success close to the average in scientific literacy. However, they performed below both OECD countries and participating countries. Most of the students are located on the first and second proficiency levels in scientific literacy (OECD, 2014b) . Defining the relations between students' characteristics and their scientific literacy skills is thought to provide deeper understanding for the nature of this situation in Turkey.
The main aim of this study was to construct a significant multivariate model with secondary level structural equating modelling which includes relations between students' characteristics and their scientific literacy performance. And then, according to this model, it was aimed to define and interpret the predictive level of these characteristics to the scientific literacy skills of students.
Method
This study was designed as a correlational research. Secondary level analyses have been performed on PISA 2012 data. Correlational design is the most common non-experimental research design especially in education (Karasar, 2012) . In this kind of research, two or more variables are tried to determine whether there is relations between them (Slavin, 1992) .
PISA 2012 Turkey population was composed of 955 349 fifteen year-old student. PISA 2012 Turkey sample was www.ccsenet.org/ies
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Data Collection Tool
In this study, secondary level analyses were conducted on PISA 2012 Turkey student questionnaire data. PISA 2012 student questionnaire was well-structured psychometrically. Trial and pilot applications were done for developing this tool with large student samples from all participant countries and economies. And it was brought under control in terms of validity and reliability (OECD, 2013b).
PISA student questionnaire provides some important information about students' background related with their performance (OECD, 1999 (OECD, , 2014a . PISA 2012 student questionnaire was designed as three patterned forms (Form A, Form B and Form C). In PISA 2012 Turkey application, each form included 10 sections and totally 66 items approximately. These sections were; information about yourselves, information about your family and home, math training, math and/or problem solving experiences, your school, ICT availability, general computer use, ICT use out of school, ICT use at school, attitudes towards computer use. Unlike other participants, Turkey questionnaire included some items of ICT use and familiarity of ICT. There were some common items within each section (like sex, age, country of birth, language spoken at home, parents' occupations and educations, cultural and material possessions, and etc.) in each form. General structure of these kinds of questions was categorical. Students were asked to select and mark appropriate and available choice for their selves. On the other hand, there were some other information about students' characteristics (like attitudes toward school, sense of belonging, interest in the main domain, perseverance, ICT use, attitudes for computer use, and etc.) in just two of these three forms. General structure of these kinds of questions groups was 4 or 5 graded scales. Students were asked to mark the level of their situations or opinions for given statements. After cognitive tests, students were given 30 minutes to answer the questions (MEB, 2015).
Analysis of Data
Within the aim of this study, a secondary-level structural model was developed by using PISA indexes and standard scores and variables identified from student questionnaire data. On this model, students' scientific literacy performances were determined as secondary-level latent variables. Students' characteristics were determined as primary-level observed variables. During the analyses, it was utilized from IBM SPSS Statistics 20 and LISREL 8.7 software.
Results
This section includes findings about processes of constructing the model, and predictive level of students' characteristics to their scientific literacy skills.
Selecting Variables for Initial Model
PISA 2012 student questionnaire data set includes nearly 50 continuous variables as indexes and standard scores. These variables represent student characteristics as mentioned before. In this study, to select variables for initial models, at first, all these continuous variables in the PISA 2012 Turkey Student Questionnaire data was examined with detailed. Some of these variables were not available for Turkey (like future orientation, language background, cultural distance and heritage, information about Labour Market, etc.). So, 29 variables could be determined for initial model.
Selected variables were analysed in terms of basic assumptions. Variables were checked for missing data, outliers and autocorrelations. It is seen that ratio of missing is under 5 percent for each variable. Assuming that the missing data were formed randomly, expectation-maximization algorithms as the missing data method was used to handle with missing data problem and to obtain a complete data set. There is very small amount of outliers for each variable (under 1 percent) and there is no autocorrelation problem. In addition to these preliminary studies, normality was checked by graphically and descriptively. Linearity was checked by calculating bivariate and partial correlation coefficients. Also, multicollinearity was checked by calculating variance inflation factors, tolerance coefficients and condition index as collinearity diagnostics statistics. According to these analyses, it was seen that some of these 29 variables did not meet some assumptions. These variables were marked for further analyses.
Constructing the Primary Level Model
After checking basic assumptions, principal component analysis with oblique rotation was conducted with these 29 selected variables. Data set is available for this analysis (KMO=0.853, Bartlett's test of sphericity χ2=139958.13, df=406 and p<0.05). At the end of exploratory analyses, 12 variables were defined under three factors. Total variance explained and structure matrix and correlations between factors are shown in the Vol. 9, No. 4; following tables. 
Predictive Level of Students' Characteristics
According to the secondary level structural model, it is possible to make inference about the predictive level of students' characteristics and best predictor for their scientific literacy skills. Standardized coefficients for paths in the model are shown in the following table. As shown in table, among three primary level latent variables or factors, 'socio-economic status' is the best predictor of scientific literacy skills. One-unit change in this variable leads 0.37 unit change in 'scientific literacy skills'.
'Opinions for teacher' is second predictive factor and negatively correlated with 'scientific literacy skills'.
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International Education Studies Vol. 9, No. 4; One-unit change in this variable leads -0.18 unit change in 'scientific literacy skills'. Indicators related with them are negatively correlated with 'scientific literacy skills' as well. This finding means that students with positive opinions to their teachers have lower level of 'scientific literacy skills'. Also, opposite is true.
'Attitudes for school' is the third predictive factor and positively correlated with 'scientific literacy skills'. One-unit change in this variable leads 0.10 unit change in 'scientific literacy skills'.
Among observed variables or indicators, 'home possessions' is the best predictors of 'scientific literacy skills' (0.90x0.37=0.3330). One-unit change in 'home possessions' leads 0.90 unit change in 'socio-economic status' and 0.33 unit change in 'scientific literacy skills'. It is followed by 'index of economic, social and cultural status' (0.85x0.37=0.3145) and 'wealth' (0.83x0.37=0.3071).
On the other hand, lowest predictors among indicators are 'attitude towards school: learning outcomes' (0.62x0.1=0.062), 'attitude towards school: learning activities' (0.76x0.1=0.076) and 'sense of belonging to school' (0.83x0.1=0.083) respectively. One-unit changes in these characteristics lead 0.062, 0.076 and -0.083 unit change in 'scientific literacy skills'.
Discussion, Conclusion and Suggestions
Findings of this study show that there are complex and multifactorial and significant relations between fifteen year-old student's characteristics and scientific literacy skills in Turkey. According to this it's possible to predict students' success and achievement by observing their characteristics. There are some other studies that the similar relations and findings have been observed (Abu-Hilal, 2000; Anıl, 2009 Anıl, , 2011 Özer & Anıl, 2011; Acar, 2012; Ceylan & Abacı, 2013; MEB, 2015) .
These kinds of multifactorial relations can be modelled on a multivariate structure. For such a model, PISA provides important advantages. PISA data includes many variables for students' characteristics related with scientific literacy skills. It is difficult to find such kind of data together. However, multivariate statistical models, like structural equation models, are expected to meet some certain assumptions (like normality, linearity, stability of variance, etc.). Therefore, such models are statistically limited and hard to create. Processes for selecting variables and constructing the model should be conducted fairly sensitive. Moreover, each model just can be significant in its own limitations.
In this study, a secondary level structural equation model could be constructed significantly. In this model, relations between students' characteristics and scientific literacy skills, in Turkey, were modelled in multivariate level. This model is statistically significant with high model-data fit. As students' characteristics, 12 indicators were determined in the model. These observed variables were defined under three factors. These factors were named as 'socio-economic status', 'opinions for teachers' and 'attitudes for school' respectively.
Limitations of the model, among factors, best predictor of scientific literacy skills are 'socio-economic status'. These latent variables are defined with 'home possessions', 'wealth', 'index of economic, social and cultural status', 'home educational resources', 'ICT availability at home' and 'highest parental education in years'. It is seen that students with high level of 'socio-economic status' in the context of these observed variables have high level of scientific literacy skills. Also opposite is true. Similarly, Özer and Anıl (2011) found that there were significant correlation between students' scientific literacy skills and parent education level and educational resources. These characteristics are also the part of socioeconomic status of the students.
Students' 'opinions for teacher' shows negative correlation with scientific literacy skills. This factor was defined with opinions for 'teacher behaviours'. Accordingly, students with positive opinions for their teachers have lower level of scientific literacy skills. Also opposite is true. This findings show the possibility of teachers' negative effect to the performance of the students. Of course, there is need for in-depth research on these issues. There are some other studies that support this finding. For example, Acar (2012) found that teacher's role and their positions were able to affect students' success. Similarly, Telli, Brok and Çakıroğlu observed that there was a significant correlation between teacher-student relationships and students' attitudes toward sciences.
As another finding in this study, students' 'attitudes towards school' have low but positive correlation with scientific literacy skills. This means that students with positive attitudes toward school have also high level of 'scientific literacy skills'. It's well known for a long time that there is significant correlation between achievement and attitude (Brodie Jr, 1964; Morrell & Lederman, 1998; Osborne, Simon, & Collins, 2003) . Also, there are some other studies that support this finding. For example, German (1988) observed that there was significant but low correlation between attitudes toward science and students' achievement. This situation was related with education quality. More recently, according to the MEB report (2015) , it was observed some negative correlation between some student characteristics and their achievement level of math in Turkey. These www.ccsenet.org/ies
International Education Studies Vol. 9, No. 4; findings were interpreted as a reduction of the ımportance of schools.
As another finding in this study, among indicators, best predictor of scientific literacy skills is 'home possessions'. It is followed by 'index of economic, social and cultural status' and 'wealth'. Lowest predictors among indicators are 'attitude towards school: learning outcomes', 'attitude towards school: learning activities' and 'sense of belonging to school' respectively. All these variables are positively correlated with scientific literacy skills.
In order to support the development of students effectively, it is important to understand the nature of such kind of relations. In the teaching-learning process, improvements to be made in accordance with these characteristics would likely to raise and improve students' performances.
For further research, it is recommended that other domains like mathematical literacy should be considered. As another recommendation, it is thought that different structural models can be constructed with different variables. In addition, a comparative study between different cultures is recommended.
